Single-step purification of two functional human apolipoprotein E variants hyperexpressed in Escherichia coli.
We have cloned, from total human liver RNA, the cDNA encoding apolipoprotein E3 (apoE3). Site-directed mutagenesis was used to obtain the cDNA encoding the apoE4 isoform, a major variant of this apolipoprotein in man. These two cDNAs were subcloned into the procaryotic expression vector pAHRS. A polyhistidine tag was added at the NH2-termini of the recombinant proteins (apoE3 and apoE4) to enable rapid purification. The resulting plasmids (pAHRS-apoE3 and pAHRS-apoE4) were introduced into the Escherichia coli strain BL21(DE3). Recombinant strains were grown at 37 degrees C in a Luria and Bertani medium and the addition of isopropyl beta-thiogalactoside resulted in the expression of large amounts of apoE protein (40.5 kDa), representing at least 15% of cellular proteins. The recombinant apoE isoforms were purified, under denaturating conditions, in one step by affinity chromatography on a Ni-chelated agarose column, yielding to about 20 mg of 96% pure protein per liter of culture. Compared to plasma apoE3 purified from human very low density lipoproteins, the two renatured recombinant apoE isoforms have the same secondary structure content, as revealed by circular dichroism measurement. Moreover, the recombinant apoE3 isoform shares similar properties for the association with lipids, compared to the human protein, indicating that the addition of the amino-terminal polyhistidine peptide does not influence the structure and the lipid binding properties of this recombinant apoE isoform. No differences in the secondary structure of recombinant apoE4 were detected, whereas this isoform presents specific reactivity with lipids. This simple and rapid procedure for the expression and the purification of functional recombinant apoE should therefore enable structural and physiological studies requiring large amounts of these apolipoproteins.